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ABSTRACT 
In recent years, there was a debate about the effects of gum chewing on various aspects of cognitive functioning. In this 
review, the results of previous studies are presented and summarized. There is a clear indication that gum chewing can 
improve various aspects of cognitive functioning including memory, attention and both executive and intellectual func-
tioning. However, there is also clear evidence that chewing gum during cognitive tasks can adversely affect task per-
formance. Therefore, it can be concluded that the replication of (beneficial or detrimental) effects of gum chewing on 
cognition has been proven to be very difficult. Consequently, the robustness of reported effects of gum chewing on 
cognition has to be questioned. Suggestions for future research are given. 
 
Keywords: Gum Chewing; Mastication; Cognition; Memory; Review 
1. Introduction 
In recent years, there was a debate about the effects of 
gum chewing on cognition. A number of well controlled 
studies examined the effects of chewing gum on aspects 
of memory and attention in healthy young adults and 
found that gum chewing enhances cognitive functioning, 
in particular with regard to learning and memory. Be-
cause of these positive findings, there was quite some 
enthusiasm among researchers concerning this beneficial 
impact of gum chewing on cognition. For example, 
Scholey [1] summarized in a brief review that “Recent 
reports suggest that enhancement of memory perform-
ance while chewing gum is a fairly robust phenomenon” 
(p. 215). Furthermore, an increase of learning perform-
ance of at least 30% was claimed following gum chewing 
(Lehrl, as cited in [2]). This enthusiasm might also ex-
plain why some researchers interpret non-significant re-
sults of a pilot study as an indication of a facilitating ef-
fect of gum chewing [3] which had to be rectified fol-
lowing completion of a full-scale study published two 
years later by the same group [4]. It has been assumed 
that the cognition enhancing effect of gum chewing is 
caused by an increased release of insulin and a changed 
pattern of regional cerebral blood flow, in particular in 
fronto-temporal regions of the brain [5-7]. These as-
sumptions are consistent with the findings of neuroi-
maging studies showing that gum chewing resulted in 
bilateral increases of neuronal activity in the sensorimo-
tor cortex, supplementary motor area, prefrontal cortex, 
insula, thalamus, and cerebellum [8].  
The reports of a performance-enhancing effect of gum 
chewing attracted the attention of media worldwide. Both 
national and international media covered these findings 
in the context of facilitation of children’s learning at 
school and the ban of chewing gum in schools. In fact, if 
gum chewing really helps memorizing and remembering 
information as well as increasing the ability to pay atten-
tion, one would conclude that gum chewing should not 
only be allowed during classes but also that chewing gum 
is strategically used in classes, e.g. in situations in which 
new and complex material is taught or during exams. An 
internet search using the terms “school” and “chewing 
gum” reveals that teachers, principals and school authori-
ties are indeed confronted with this discussion.  
However, there is also a considerable number of recent 
studies that failed to replicate the beneficial effects of 
gum chewing on cognition. Moreover, an increasing 
number of studies even demonstrated negative effects of 
gum chewing on cognition. On this background, it ap-
pears reasonable to review the literature to get a clearer 
understanding of the effects of gum chewing on cogni-
tive task performance.  
2. Method 
To identify relevant literature, searches of Medline and 
Web of Knowledge were conducted by using the key-
word “chewing gum” individually combined with the 
search terms “cognition”, “memory”, “learning”, “atten-
tion”, “spatial” and “executive functions”. Furthermore, 
references from articles and books were searched for 
additional references. Studies using chewing gum in 
combination with pharmacological agents (e.g. nicotine) 
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were excluded. Furthermore, only the results of stan-
dardized cognitive assessments were considered. Results 
of questionnaires or any other measures of self-evalua- 
tion were not included. Studies focusing on the effect of 
gum chewing on stress were also excluded. Finally, re-
views with no original data, and animal studies were ex-
cluded. In total, 26 relevant references were identified 
and included in the present review.  
3. Effects of Gum Chewing on Cognition  
3.1. Immediate and Delayed Memory 
The terms immediate and delayed recall of information 
refer to the reproduction of previously learned informa-
tion at a given period of time. While “immediate recall” 
usually indicates the reproduction of information imme-
diately after a defined learning period, “delayed recall” 
refers to the reproduction of information after a pro-
longed period of time following learning (several min-
utes to days or even longer).  
Word recall. In one of the first studies examining the 
effects of gum chewing on cognition, Wilkinson and 
colleagues [5] found that the chewing of a piece of 
sugar-free chewing gum resulted in a significant im-
provement of both the immediate and delayed recall of 
previously learned words (delayed recall after less than 
an hour; word list used: 15 words, visual presentation, 
one learning trial). These findings were confirmed by 
Stephens and Tunney [9] in a study focusing on the role 
of glucose in the effects of gum chewing. These authors 
used a word list containing 15 words which were pre-
sented auditorily over five trials to participants (delayed 
recall after less than an hour). Baker and colleagues [10] 
could only partially replicate these findings (word list 
used: 15 words, visual presentation, one learning trial). 
While these authors found no effects on immediate recall, 
beneficial effects of gum chewing on delayed word recall 
were observed. It is notably that the assessment of de-
layed word recall in this study was performed after a 
delay of 24 hours. This might indicate that retrieval of 
previously learned information is significantly increased 
for a prolonged period of time when gum was chewed 
during learning (and possibly also during recall, please 
see discussion of context-dependent effects below). Tu-
cha and colleagues [6] performed two experiments to 
assess the effect of gum chewing on attentional func-
tioning and immediate and delayed word recall (delayed 
recall after less than an hour; word list used: 15 words, 
auditory presentation, one learning trial). Data analysis 
failed to find any facilitating effect of gum chewing on 
immediate and delayed recall. Miles and Johnson [11] 
performed two well controlled experiments and also 
failed to find a facilitative benefit of gum chewing on 
immediate and delayed word recall (delayed recall after 
24 hours; word list used: 15 words, visual presentation, 
two learning trials). In another experiment the same au-
thors [12] found that chewing gum during learning did 
not improve subsequent recall (delayed recall after 24 
hours; word list used: 15 words, visual presentation, one 
learning trial), however their data provided some evi-
dence that gum chewing during learning or at recall 
might improve delayed recall. In another study of the 
same group [13] even detrimental effects of gum chew-
ing on immediate and delayed recall were observed (de-
layed recall after 24 hours; word list used: 15 words, 
visual presentation, one learning trial). In accordance 
with these findings, Smith [14] also found negative ef-
fects of gum chewing on recall (delayed recall after less 
than an hour; word list used: 15 words, visual presenta-
tion, one learning trial). In this study, gum chewing re-
duced both immediate recall and recognition of the pre-
viously learned words. In this context, it is remarkable 
that a previous study [15] in which the same test was 
used revealed no indications of any effects of gum 
chewing. Miles, Charig and Eva [7] applied an immedi-
ate recall paradigm in order to assess the effect of gum 
chewing on long-term memory (word lists used: 15 
words, visual presentation, one learning trial). In their 
paradigm, the authors prevented the participants to 
maintain recently presented information (words of a 
word list) within their short-term memory by articulatory 
suppression (counting backwards after initial learning for 
a period of 30 seconds). Similar to the previous studies, 
this experiment failed to find beneficial effects of gum 
chewing on learning or retrieval of previously learned 
information. In contrast, Onyper and colleagues [16] re-
ported a positive effect of gum chewing on delayed 
memory (delayed recall after 3 minutes; task applied 
under 2 conditions, i.e. with full or divided attention; 
word lists used: 30 words, visual presentation, one learn-
ing trial per condition) but only if participants chewed 
gum prior to the assessment (experiments 1a and 1b) and 
not during the assessment (experiment 2). Furthermore, 
the effect was only observed if the assessments of mem-
ory were performed early in the testing session. 
Other measures of immediate and delayed recall of 
information. Wada and colleagues [17] did not find any 
effect of gum chewing on short-term memory as assessed 
by a computerized short-term memory task requiring 
participants to memorize random eight-digit numbers. 
However, detrimental effects of gum chewing were re-
ported by Kozlov and colleagues [18] who performed a 
series of well-controlled studies demonstrating that 
chewing gum impairs immediate recall. By modifying 
various variables within their experiments, the authors 
could on the one hand replicate their findings and on the 
other hand show that the detrimental effect of gum 
chewing was independent of the material used in the as-
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sessment (letters or numbers; item sequence or item 
identity) as well as of the modality of presentation (visual 
or auditory). Moreover, Kozlov and colleagues [18] re-
vealed that the adverse effects of gum chewing on 
short-term memory are similar to the detrimental effects 
of finger tapping. With regard to the delayed recall of 
information, Wilkinson and colleagues [5] found no ef-
fects of gum chewing on performance in a delayed pic-
ture recognition task (recall after less than an hour; 20 
photographic images, visual presentation, one learning 
trial). Allen and colleagues [4] asked first-year incoming 
dental students to listen to a videotaped lecture about 
dental anatomy (50 minutes) and to complete afterwards 
a multiple choice test about the lecture. Following this 
assessment, students were asked to read a reading com-
prehension passage (20 minutes) and to complete a mul-
tiple choice test about this text. While the former test 
represented a measure of specific learning, the latter test 
was used as a measure of general learning. Despite the 
fact that the study was well designed and controlled for 
various variables (e.g. compliance with instructions), the 
authors failed to find any memorial facilitation of chew-
ing gum. In a study on 4th and 5th grade students of ele-
mentary schools, positive effects of gum chewing were 
found on a story comprehension test [19]. Children were 
asked to listen to short stories and to memorize as much 
of these stories as possible. After 5 minutes and 24 hours, 
children were requested to write down as much as they 
could remember from these stories. Data analysis re-
vealed that there was no effect of gum chewing on the 
performance at the 24 hours delayed recall trial. In the 5 
minutes delayed recall trial however, children who 
chewed gum during learning and recall performed sig-
nificantly better than children without gum at learning, 
children without gum at recall and children without gum 
at learning and recall. Smith [20] used short stories in his 
study and asked participants to recall the stories twice: 
less than one hour after learning and after a period of two 
days. There was no effect of gum chewing on recall per-
formance.  
Summary of studies examining the effect of gum chew-
ing on memory. In total, 16 studies examined the impact 
of gum chewing on aspects of immediate and delayed 
recall. Two studies found beneficial effects of gum 
chewing on immediate recall of information [5,9] and six 
studies reported facilitating effects of gum chewing on 
delayed recall of information [5,9,10,12,16,19]. In con-
trast, one study reported detrimental effects of gum 
chewing on immediate and delayed recall [13] and two 
studies on immediate recall only [14,18]. Two studies 
failed to find any effects of gum chewing on both imme-
diate and delayed recall [6,11]. In addition, four studies 
found no evidence of facilitating or detrimental effect of 
chewing gum on immediate recall [10,12,15,17] and four 
studies failed to find effects on delayed recall [4,7,19, 
20]. 
3.2. Context-Dependent Effects of Gum Chewing 
on Memory 
Scholey [21] speculated that Tucha and colleagues [6] 
failed in their attempt to replicate a facilitating effect of 
gum chewing on memory because of a shift in context. 
The term context refers to the impact the environment or 
internal state of an individual has on information acquisi-
tion and retrieval. In general, it was shown that the recall 
of information is superior when the context during recall 
resembles the context of learning than when learning and 
retrieval of information is performed in different contexts 
[22,23]. In their experiments, Tucha and colleagues [6] 
asked participants to chew the same piece of chewing 
gum throughout the whole test session. Therefore, the 
assumption that some properties of the chewing gum 
might have changed throughout the test period appears 
quite reasonable (e.g. consistency, texture or flavor of the 
gum). On the basis of Scholey’s [21] assumption, six 
studies examined whether chewing gum can produce 
context-dependent effects upon memory functioning. The 
typical design of these studies was that participants 
learned word lists (see above) either whilst chewing gum 
or not chewing gum and that they were requested to re-
call the words in the same or alternate context. Baker and 
colleagues [10] were the first to examine context-de- 
pendent memory effects of gum chewing. These authors 
performed two experiments and found that gum chewing 
can induce context-dependent effects on delayed recall 
(24 hour delay). A change of context during learning and 
retrieval appeared to produce adverse effects on recall. 
Furthermore, these authors found that sucking a piece of 
chewing gum can also result in context-dependent mem-
ory effects. Johnson and Miles [11-13] performed several 
experiments on this topic but could not find a con-
text-dependent benefit on delayed recall when partici-
pants were asked to chew gum during learning and re-
trieval of information. It appears important to point out 
that these authors could even not find context-dependent 
memory effects despite attempts of close replication of 
the study of Baker and colleagues [10]. In one study, 
Johnson and Miles [13] even report superior performance 
of those participants who did not chew gum during both 
learning and recall. However, in another study Miles and 
colleagues [7] performed an immediate recall paradigm 
including articulatory suppression (see above) and ob-
served a context-dependent memory effect of gum chew- 
ing. Nevertheless, participants who chewed gum during 
both learning and recall did not perform better in the 
memory task than participants who did not chew gum 
during learning and recall. Overman and colleagues [24] 
asked participants to either chew a piece of cinnamon 
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gum or to suck a sweet with cinnamon flavor during 
learning and recall. These authors also failed to find any 
indication of context-dependent memory effects of gum 
chewing (recall after less than an hour; word list used: 
two word lists containing 15 words each (concrete versus 
abstract words), visual presentation, one learning trial).  
Summary of studies examining context-dependent ef- 
fects of gum chewing on memory. Two studies observed 
that chewing gum can provoke context-dependent effects 
on long-term memory [7,10]. However, four studies 
failed to replicate context-dependent effects of gum 
chewing upon memory [11-13,24]. In this context, it ap- 
pears to be important to emphasize that context-depen- 
dent effects of chewing gum on memory did not neces-
sarily mean that memory performance was better when 
participants chewed gum whilst leaning and recalling 
information in comparison to their performance when not 
chewing gum. Reports of context-dependent memory 
effects indicate that participants in the consistent condi-
tions which are the conditions in which both learning and 
recall was performed in the same context (both with gum 
or both without gum) performed better than participants 
in the inconsistent context conditions (gum during learn-
ing and no gum during recall or vice versa).  
3.3. Attention 
Attention is a critical ability that is important for a vari-
ety of functions of everyday life including perceptual, 
motor, emotional and cognitive functioning. Since the 
quantity of information that can be processed simultane-
ously is limited, the attention system directs behaviour 
according to temporal and spatial characteristics or situ-
ational requirements [25]. Current models and theories of 
attention define attention as a multidimensional concept 
with several distinct components or functions [26-30]. 
Although different models of attention were proposed, 
the similarities among them are more striking than the 
differences between them. Van Zomeren and Brouwer 
[30] integrated the main characteristics and requirements 
of various models and devised a multidimensional model 
of attention which contains the following components: 
alertness, subdivided into tonic and phasic alertness, 
vigilance/sustained attention, selective attention, divided 
attention and strategy/shifting. While tonic alertness re-
fers to a relatively stable level of attention which changes 
slowly according to diurnal physiological variations of 
the organism, phasic alertness is the ability to enhance 
the activation level following a stimulus of high priority. 
The ability to sustain attention enables a subject to direct 
attention to one or more sources of information over a 
relatively long and unbroken period of time. Vigilance, 
as a special type of sustained attention, is the ability to 
maintain attention over a prolonged period of time during 
which infrequent response-demanding events occur. Se- 
lective attention is defined as the ability to focus atten- 
tion in the face of distracting or competing stimuli. Di- 
vided attention is required to respond simultaneously to 
multiple tasks or multiple task demands. Shifting refers 
to the ability to flexibly shift the focus of attention in 
order to control which information from competing 
sources will be selectively processed.  
Alertness. While one study revealed a negative impact 
of gum chewing on alertness [6], the remaining two 
studies examining alertness found no indications of any 
effects of gum chewing [5,15]. However, an improve- 
ment of processing speed was observed in a condition in 
which gum was chewed prior to testing and in which the 
actual assessment took place early within the testing ses- 
sion [16]. 
Sustained attention/Vigilance. A beneficial effect of 
gum chewing was observed on sustained attention [6]. 
Chewing gum counteracted the decline of attentional 
functioning over time which is considered normal in con- 
tinuous tasks requiring attention [29]. However, Kohler 
and colleagues [31] reported adverse effects of gum 
chewing (a piece of Parafilm) on vigilance performance 
in participants following sleep deprivation. This is con- 
firmed by Tucha and colleagues [32] who also found 
detrimental effects of gum chewing on vigilance per- 
formance in both healthy children (mean age: 10.6 years) 
and children with attention deficits (mean age: 10.8 
years). Taenzer and colleagues [33] showed that 8 to 9 
year old children performed more poorly on a sustained 
attention task than children who did not chew gum. This 
negative effect was only observed during the first 12 
minutes of the test. During the remaining test duration of 
four minutes children in the no-gum-condition were out- 
performed by children in the gum-condition indicating a 
beneficial effect of gum chewing on sustained attention. 
The importance of time on task performance as a modi- 
fying factor of the effects of gum chewing on sustained 
attention has also been shown on an adult sample [34]. 
While gum chewing had detrimental effects on sustained 
attention in earlier stages of a sustained attention task, 
beneficial effects were observed at later stages of the task. 
Smith [14] found that his participants performed signifi-
cantly better on a sustained attention task whilst chewing 
gum than in the condition without gum despite not taking 
time-on-task into account. In a previous study, however, 
Smith [15] could not find such an effect. Furthermore, 
Wilkinson and colleagues [5] found no effects of gum 
chewing on vigilance.  
Selective attention. Rost and colleagues [2] performed 
two experiments on large samples of children (n > 500 
children each; mean age: 11.0 and 11.4 years respec-
tively) and found in one experiment no effect of gum 
chewing on selective attention (concentration) but a det-
rimental effect on selective attention in the other experi-
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ment. Smith [14] observed an advantageous effect of 
gum chewing. Furthermore, Stephens and Tunney [9] re- 
gistered an improvement of selective attention induced 
by gum chewing in one of the three measures these au- 
thors applied to assess selective attention. This is con- 
firmed by the results of Sakamoto and colleagues [35] 
who found improvements of focused attention (as as-
sessed with an auditory oddball paradigm) when partici- 
pants chewed gum. Three other studies failed to find any 
effects of gum chewing on selective attention [5,6,15]. 
Divided attention. Divided attention was examined by 
Tucha and colleagues [6] who found no effects of gum 
chewing on this attention function.  
Shifting. Shifting of attention was examined in two 
studies. In one of these studies shifting was significantly 
impaired by gum chewing [6] while in the other study no 
effects were found [9]. 
Summary of studies examining the effect of gum chew-
ing on attention. Twelve studies examined the effects of 
gum chewing on aspects of attention. The majority of 
studies focused only on single aspects of attention. A 
comprehensive assessment of all above mentioned com-
ponents of attention was so far only performed in one 
study [6]. Four studies reported that gum chewing pro-
voked improvements of single aspects of attention, i.e. 
sustained attention/vigilance [6,14] and selective atten-
tion [9,14,35]. In contrast to these findings, four studies 
revealed detrimental effects of gum chewing on attention 
functions such as alertness [6], sustained attention/vigi- 
lance [31,32], selective attention [2]) and shifting [6]. 
Furthermore, five studies failed to find evidence that gum 
chewing affects alertness [5,15], sustained attention/ 
vigilance [5,15], selective attention [2,5,6,15], divided 
attention [6] and shifting [9]. An interesting observation 
was made by Taenzer and colleagues [33] and Tucha and 
Simpson [34] who demonstrated that time appeared to be 
a meaningful factor in the psychodynamics of gum 
chewing. On the basis of their results, one may assume 
that chewing gum during task execution might impair 
performance at early stages but improve performance at 
late stages of cognitive tasks. In contrast, Onyper and 
colleagues [16] observed in their study that gum chewing 
only affected cognition favorably when gum was chewed 
prior to cognitive assessment and when cognitive as-
sessment was performed within the period of 15 - 20 
minutes after gum chewing. Our current knowledge, 
however, is still very limited. In this respect, future re-
search evaluating the effects of gum chewing on cogni-
tive functioning should take time as a mediating factor 
into consideration. 
3.4. Executive Functions 
Executive functions is an umbrella term encompassing 
various functions of higher cognition including planning 
and problem solving, attentional control, cognitive flexi-
bility, working memory and the goal-directed initiation, 
monitoring and inhibition of actions [36]. In total, seven 
studies examined the effect of gum chewing on various 
aspects of executive functioning.  
Working memory. Five studies assessed working 
memory. Working memory is the ability to actively store 
and manipulate information that is required for complex 
cognitive tasks. While a few studies [5,9,16] reported 
beneficial effects of gum chewing on working memory 
(verbal, spatial and/or numeric working memory), Smith 
[14] found that gum chewing resulted in an impaired 
performance on a verbal working memory task. Spatial 
working memory was not affected by gum chewing in 
two studies performed by Smith [14,20]. 
Divergent thinking. Divergent thinking is a fluent, 
creative and original process of problem solving which 
aims for the production of as many appropriate solutions 
to a certain problem as possible. In neuropsychological 
assessment, divergent thinking is usually assessed with 
verbal fluency tasks [36] which require the participant to 
produce as many different words as possible according to 
a lexical rule (e.g. beginning with a certain letter) or a 
semantic rule (e.g. belonging to a certain category, such 
as animals). Studies on verbal fluency functions failed to 
find any effects of gum chewing on both lexical [9] and 
semantic verbal fluency [16]. 
Reasoning. The cognitive process of reasoning allows 
individuals to go beyond the information given and to 
generate conclusions from information, assumptions and 
premises. In two studies, measures of reasoning were 
applied, however no effects of gum chewing could be 
demonstrated on both children and adults [2,31]. 
Cognitive flexibility. Cognitive flexibility refers to an 
individual’s ability to switch cognitive or behavioral re-
sponses in order to perceive, process and respond to chang- 
ing environmental conditions in adaptive ways. Using an 
anagram task, Torney and colleagues [37] found no ef- 
fect of gum chewing on cognitive flexibility. 
Summary of studies examining the effect of gum chew-
ing on executive functioning. The results of three studies 
indicated that gum chewing can induce an improvement 
of working memory [5,9,16]. In contrast to these findings, 
one study found detrimental effects of gum chewing on 
working memory [14]. Another study by the same author 
[20] failed to reveal any effect of gum chewing on work-
ing memory. No impact of gum chewing was found on 
divergent thinking [9,16], reasoning [2,31] and cognitive 
flexibility [37]. 
3.5. Spatial Skills 
Spatial skills subsume a number of abilities such as spa-
tial orientation, perception of spatial relations (e.g. be-
tween objects), spatial imagination and mental spatial 
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manipulation (e.g. mental rotation of a map). Nader and 
colleagues [38] applied in two experiments a task meas-
uring aspects of spatial perception and spatial imagina-
tion but observed no significant effects of gum chewing 
on these abilities. However, the mean scores measured in 
both experiments denoted poorer task performance when 
participants chewed gum. 
3.6. Intellectual Functioning 
The term “intellectual functioning” as it is used here re-
fers to cognitive abilities or scores that cannot be easily 
classified in the categories of functions as used above. 
These abilities (mathematical skills) and scores (intelli-
gent quotient) might be highly dependent on and related 
to some of the above mentioned functions (e.g. working 
memory). 
IQ. Smith [20] demonstrated that gum chewing re-
sulted in improved scores in an intelligence test (Alice 
Heim 5 Test).  
Mathematical skills. While two studies did not find 
any effects of gum chewing on mathematical skills of 
children [2,19], Johnston and colleagues [39] could 
demonstrate that gum chewing during class and home-
work time (over a period of 14 days) significantly im-
proved math scores and math grades of adolescents 
(mean age: 14.6 years).  
Retrieval of information from general knowledge. 
Smith [14] applied a semantic processing task which 
requires participants to decide whether statements were 
true or false. Data analysis revealed that gum chewing 
resulted in a reduced speed and accuracy. 
Verbal comprehension. Rost and colleagues [2] exam-
ined children’s understanding of word meanings but 
found no effects of gum chewing. 
Summary of studies examining the effect of gum chew-
ing on intellectual functioning. In conclusion, no effects 
of gum chewing were observed on verbal comprehension 
[2]. However, semantic processing was negatively af-
fected by gum chewing [14]. Positive effects were found 
on an intelligence measure [20]. Since successful com-
pletion of this intelligence test depends largely on rea-
soning skills, this finding may not be in accordance with 
the findings on reasoning as discussed above. Further-
more, one study reported beneficial influence of gum 
chewing on math scores [39], while two studies failed to 
find any effect [2,19]. 
4. Discussion 
The present review reveals that there are clear indications 
that gum chewing can improve various aspects of cogni-
tive functioning including memory, attention and both 
executive and intellectual functioning. However, it has to 
be stressed that there is also clear evidence that chewing 
gum during cognitive tasks can adversely affect task 
performance. Furthermore, a number of well-controlled 
studies failed to find any effects of gum chewing on cog-
nition. In this context, it has to be considered that the 
reported number of studies finding no effects of gum 
chewing is most likely conservative, since null results are 
difficult to publish [18]. Therefore, it can be concluded 
that the replication of (beneficial or detrimental) effects 
of gum chewing on cognition has been proven to be very 
difficult. The robustness of reported findings concerning 
the effects of gum chewing on cognition has to be ques-
tioned. This conclusion clearly contradicts a previous 
overview of the literature in which a facilitation of mem-
ory functions by gum chewing has been suggested to be a 
robust phenomenon [1]. 
It would be interesting to find out why available stud-
ies differ so much in their results, in particular since a 
number of studies applied very similar designs and test 
procedures (e.g. word lists). There was a discussion 
about methodological differences between the earlier 
studies [1,21,40,41]. However, subsequent research 
which considered variables that were assumed to influ-
ence the outcome of studies (e.g. way of presentation of 
word lists, chewing habits of participants, research de-
sign) also failed to replicate the findings of previous 
studies. In this context, three conclusions appear to be 
important. First, some authors had difficulties to replicate 
previous research although their studies were close rep-
lications of previous work (e.g. [10,13]). Second, the 
same authors found performance enhancing or decreas-
ing effects of gum chewing on cognition in one of their 
studies but not in another study (e.g. [14,20]). Third, 
some studies found both positive as well as negative ef-
fects of gum chewing on different aspects of cognition 
within the same sample (e.g. [6,14]). It therefore appears 
that the variables which were assumed to be responsible 
for different outcomes of studies are not the crucial ones.  
This review demonstrated that a number of studies 
failed to reach statistical significance indicating positive 
or negative effects of gum chewing on certain aspects of 
cognition. Since the classical test theory defines the cir-
cumstances that lead to rejection or non-rejection of the 
null hypothesis and since a non-rejection of the null hy-
pothesis does not express that no differences exist in the 
population [42,43], one might argue that these studies do 
not help in the discussion whether gum chewing is bene-
ficial or detrimental with regard to cognitive functioning. 
However, these studies clearly support the conclusion 
that the effects of gum chewing are difficult to replicate 
and not very robust.  
Since cognition enhancing effects of gum chewing are 
possible under certain conditions, the aim of future stud-
ies should be to identify these specific conditions, factors 
and circumstances. In this respect, an interesting research 
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question might refer to the role of time as a mediating 
factor in the psychodynamics of gum chewing. Future 
research should also try to explain why gum chewing has 
an impact on some functions but not on others. For ex-
ample, Wilkinson and colleagues [5] found in the same 
participants memorial facilitation of gum chewing with 
regard to verbal memory but not with regard to figural 
memory. Furthermore, it would be interesting to know 
whether gum chewing has the potential to facilitate 
learning of more complex information than short word 
lists. Word list learning (often with only one learning 
trial) is a very specific task used in experimental research 
which does not resemble learning in real life situations. 
Consequently, current research results lack ecological 
validity. The study of Johnston and colleagues [39] who 
examined standardized math scores within the school 
setting are therefore of particular importance. In case that 
gum chewing really has this potential, we would know 
that the effect of gum chewing on cognition is not only 
interesting from an academic perspective but also from 
an applied perspective, allowing us to recommend gum 
chewing as some kind of cognitive enhancer. However, 
since we lack all this information so far and because det-
rimental effects of gum chewing were repeatedly docu-
mented, gum chewing should not be considered as a 
learning aid or cognitive enhancer. 
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